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ĀÛÛØÕëîÛÂ¬îÚÿäöãÚ  ÜäñÉČóìÚ¬èãÂóäÿäöãÚäú­Øöć 4 
 

ÅČóËöĈĀÉÈ : Ăì­ÚòÂÿäöãÚÿæøîÂÅČóÖîÛØöć×úÂÖ­îÈØöćëùÕÿßöãÈÅČóÖîÛÿÕöãè 
 

 1. ĀÂ®ëĂÕØöćßÛÿÜ»Úë¬èÚÜäñÂîÛÃîÈîóÂóéĀì­ÈâóÂØöćëùÕ 
  Â. ĀÂ®ëîóä°ÂîÚ Ã.   ĀÂ®ëăÚāÖäÿÉÚ  

  Å. ĀÂ®ëîîÂÌõÿÉÚ   È.    ĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ° 
 

 2. Ã­îĂÕăâ¬ĂË¬ÜäñāãËÚ°ÃîÈÛääãóÂóé 
  Â. Ë¬èãÕúÕÌòÛäòÈëöîòæÖäóăèāîÿæÖ  Ã. Ë¬èãÜ¨îÈÂòÚîòÚÖäóãÉóÂëñÿÂĆÕÕóè 
        Å. Ë¬èãĂì­āæÂăâ¬ä­îÚÿÂõÚăÜĂÚË¬èÈÂæóÈèòÚ È. Ë¬èãĂì­āæÂÿãĆÚæÈîã¬óÈäèÕÿäĆèĂÚÿèæóÂæóÈÅøÚ 
 

 3. ĀÂ®ëāîāÌÚâöîãú¬ĂÚÛääãóÂóéËòĈÚĂÕ 
  Â. âöāÌëÿà£ãä°    Ã.    ÿîÂāÌëÿà£ãä° 
  Å. ëÖäóāÖëÿà£ãä°   È.    āØäāßëÿà£ãä° 
 

 4. ÛäõÿèÔĂÕÚ¬óÉñâöîùÔìáúâõÖćČóØöćëùÕ 
  Â. ËóãØñÿæ    Ã.    áóãĂÚÛ­óÚ 
  Å. ÛÚîóÅóäëúÈ    È.    ÛÚãîÕÿÃóëúÈ 
 

 5. ÿßäóñÿìÖùĂÕ îùÔìáúâõÃîÈîóÂóéÛÚãîÕÿÃóÉ÷ÈÿãĆÚÂè¬óîùÔìáúâõÃîÈîóÂóéÛäõÿèÔÿËõÈÿÃó 
  Â. ÛÚãîÕÿÃóâöæâßòÕĀäÈÂè¬óÿËõÈÿÃó 
  Ã. ÛÚãîÕÿÃóăâ¬âöÖ­Úăâ­ÛòÈæâ æâÉ÷ÈßòÕăÕ­ĀäÈ 
  Å. ÛÚãîÕÿÃóâöÅèóâìÚóĀÚ¬ÚÚ­îãÂè¬óÿËõÈÿÃó É÷ÈÕúÕÅèóâä­îÚăÕ­Ú­îãÂè¬ó 
  È. ÛÚãîÕÿÃóâöÅèóâìÚóĀÚ¬ÚâóÂÂè¬óÿËõÈÿÃó É÷ÈÕúÕÅèóâä­îÚăÕ­Ú­îãÂè¬ó 
 

 6. ØöćîùÔìáúâõ 25 îÈéóÿÌæÿÌöãë îóÂóéâöÜäõâóÖä 20 æúÂÛóéÂ°ÿÌÚÖõÿâÖä âöăîÚĈČóîãú¬ 100 Âäòâ ÉñâöÅ¬ó    

        ÅèóâËøĈÚëòâÛúäÔ°ÿØ¬óĂÕ 
  Â. 0.5  Âäòâ/æúÂÛóéÂ°ÿÌÚÖõÿâÖä   Ã.    4     Âäòâ/æúÂÛóéÂ°ÿÌÚÖõÿâÖä 
  Å. 5   Âäòâ/æúÂÛóéÂ°ÿÌÚÖõÿâÖä   È.    100  Âäòâ/æúÂÛóéÂ°ÿÌÚÖõÿâÖä 
 

 7. îóÂóéØöćâöÅèóâËøĈÚëòâßòØÙ°ëúÈ âöÝæÖóâÃ­îĂÕ 
  Â. ÖóÂÝ­óĀì­ÈË­ó  ä¬óÈÂóãäú­ë÷ÂÿãĆÚëÛóã   Ã. ÖóÂÝ­óĀì­ÈÿäĆè ä¬óÈÂóãäú­ë÷ÂÿãĆÚëÛóã 

  Å. ÖóÂÝ­óĀì­ÈË­ó  ä¬óÈÂóãäú­ë÷Âî÷ÕîòÕĀæñÿìÚöãèÖòè  È. ÖóÂÝ­óĀì­ÈÿäĆè ä¬óÈÂóãäú­ë÷Âî÷ÕîòÕĀæñÿìÚöãèÖòè 

 8. ÛäõÿèÔĂÕâöÅèóâËøĈÚëòâßòØÙ°ëúÈÂè¬óÛäõÿèÔîøćÚ  

  Â. Øù¬ÈìÎ­ó     Ã.    Ü§óÕÈÕõÛ 
  Å. ØñÿæØäóã     È.     Ü§óāÜä¬È 

 9. ÿâøćîÚòÂÿäöãÚÃ÷ĈÚăÜÛÚáúÿÃóëúÈ Éñäú­ë÷ÂìúîøĈîÿÚøćîÈâóÉóÂëóÿìÖùĂÕ 
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  Â. ÅèóâÕòÚîóÂóé    Ã.    ÅèóâËøĈÚÃîÈîóÂóé 
  Å. îùÔìáúâõÃîÈîóÂóé    È.    ÜäõâóÔăîÚĈČóĂÚîóÂóé 
 

 10. ÿÅäøćîÈâøîĂÕĂË­èòÕÅèóâÕòÚîóÂóé   

  Â. ăïÂäîâõÿÖîä°    Ã.     ăïāÕäâõÿÖîä° 
  Å. ÿØîä°âîâõÿÖîä°    È.     ÛóäîâõÿÖîä° 
 

 11. ×­óĂÚË¬èÈÿèæóØöćÝ¬óÚâóîóÂóéä­îÚîÛî­óèâöÿâÇÂ¬îÖòèÿÖĆâØ­îÈà¨ó ÿäóîóÉÅóÕÅñÿÚëáóßÃîÈîóÂóé   

 æ¬èÈìÚ­óè¬óîã¬óÈăä É÷ÈÉñĂÂæ­ÿÅöãÈØöćëùÕ 
 Â.  Éñâößóãù Ã. ÞÚÉñÖÂ 
 Å.  ÉñÿÂõÕà¨óìæòè È.   îóÂóéÉñÿãĆÚæÈ 
 

 12. ëáóßîóÂóéĂÚÃ­îĂÕØöćÿìâóñëâÂòÛÜäñÿØéăØãâóÂØöćëùÕ 
 Â.  Ø­îÈà¨óăâ¬âöÿâÇ  ĀÕÕÉòÕ  îùÔìáúâõÜäñâóÔ  37 °C 

 Ã.  Ø­îÈà¨óâöÿâÇâóÂ  ăâ¬âöĀÕÕ  îùÔìáúâõÜäñâóÔ  20 °C 
 Å.  Ø­îÈà¨óĀÉ¬âĂë  âöÿâÇÜóÚÂæóÈ  âöĀÕÕ  îùÔìáúâõÜäñâóÔ  30 °C 

 È.   Ø­îÈà¨óĀÉ¬âĂë  âöÿâÇÜóÚÂæóÈ  âöĀÕÕ  îùÔìáúâõÜäñâóÔ  37 °C 
 

 13. ÂóäèòÕÜäõâóÔÚĈČóÞÚ ÿäóèòÕăÕ­ĂÚæòÂêÔñîã¬óÈăä 
 Â.  ÅèóâëúÈÿÜ»ÚâõææõÿâÖä   Ã. èòÕÿÜ»ÚâõææõÿâÖäÃîÈÜäîØ 
 Å.  ÜäõâóÖäÿÜ»ÚæúÂÛóéÂ°ÿâÖä  È.  ÜäõâóÖäÿÜ»ÚæúÂÛóéÂ°ÿÌÚÖõÿâÖä 
 

 14. Ã­îÅèóâĂÕÂæ¬óè×úÂÖ­îÈ 
 Â.  æâÿÂõÕÉóÂÂóäÿÅæøćîÚØöćÃîÈîóÂóéØòĈÈĂÚĀÚèÕõćÈĀæñĀÚèäñÕòÛ 
 Ã.  ×­óìòèæúÂéäÃîÈéäæâËöĈăÜØóÈØõéÿìÚøîĀëÕÈè¬óæâßòÕâóÉóÂØóÈØõéĂÖ­ 
 Å.  æâßòÕÉóÂÛäõÿèÔØöćâöÅèóâÂÕîóÂóéëúÈăÜëú¬ÛäõÿèÔØöćâöÅèóâÂÕîóÂóéÖćČóÂè¬ó 

 È.   ÛäõÿèÔØöćâöÅèóâÂÕîóÂóéÖćČó ÂäñĀëæâÉñßòÕÿèöãÚÿÃ­óìóéúÚã°ÂæóÈĂÚØõéØóÈÖóâÿÃĆâÚóíõÂó 
 

 15. ĀîÚöâîâõÿÖîä° ÿÜ»ÚÿÅäøćîÈâøîØöćĂË­èòÕîñăä 
 Â. ØõéØóÈÃîÈæâ Ã. ÅèóâÂÕîóÂóé 
 Å.   ÅèóâÿäĆèÃîÈæâ È. ÅèóâËøĈÚÃîÈîóÂóé 
  

 16. ÂóäßãóÂäÔ°îóÂóéîóéòãÃ­îâúæÉóÂëõćÈĂÕâóÂØöćëùÕ 
 Â.  ĀÝÚØöćîóÂóé Ã.  ÛóäîâõÿÖîä° 
 Å.  îñÚõāââõÿÖîä° È.   ÿÅäøćîÈèòÕÚĈČóÞÚ 
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 17. ÂóäØČóÚóãëáóßîóÂóéæ¬èÈìÚ­ó Åøîîñăä 
 Â.  ÂóäÖäèÉîóÂóé Ã. ÂóäèòÕÂóæîóÂóé 
 Å.  ÂóäßãóÂäÔ°îóÂóé È.   ÂóäÖäèÉëîÛØòéÚèõëòã 
 

 18.  ÛäõÿèÔØöćâöä¬îÈâäëùâßóÕÝ¬óÚ ÉñâöæòÂêÔñÃîÈîóÂóéÿÜ»Úîã¬óÈăä 
 Â.  âöÿâÇâóÂ  ÞÚÖÂÜóÚÂæóÈ Ã.  Ø­îÈà¨óāÜä¬È  ÞÚÖÂÿæĆÂÚ­îã 
 Å.  Ø­îÈà¨óĀÉ¬âĂë  ăâ¬âöÞÚÖÂ È.   âöÿâÇâóÂ  ÞÚÖÂîã¬óÈìÚóĀÚ¬Ú 
 

 19.  ëóÿìÖùìæòÂØöćØČóĂì­ëáóßáúâõîóÂóéÃîÈāæÂĂÚÜ¹ÉÉùÛòÚÿÜæöćãÚĀÜæÈăÜâóÂ ÅøîÃ­îĂÕ 
 Â.  ßøĈÚØöćÜ§óăâ­ĂÚÛäóÌõæ×úÂØČóæóã 
 Ã.  ËòĈÚÛääãóÂóéÃîÈāæÂâöîùÔìáúâõëúÈÃ÷ĈÚ 
 Å.  îóÂóéÿãĆÚØöćÃòĈèāæÂÿÅæøćîÚØöćæÈâóØóÈĂÖ­ 
 È.   ä×ãÚÖ°ĂÚÿâøîÈĂìÎ¬ÿßõćâÜäõâóÔâóÂÃ÷ĈÚ 
 

 20. ÿäóëóâóä×Ë¬èãæÕáóèñāæÂä­îÚăÕ­Õ­èãÂóäÜÐõÛòÖõÖóâÃ­îĂÕ 
 Â.  ăÜØČóÛùÎäòÂêóéöæĂÚèòÚìãùÕ 
 Ã.  æÕÜäõâóÔÂóäĂË­×ùÈßæóëÖõÂ 
 Å.  ăâ¬ĂË­ä×ãÚÖ°ĂÚÂóäÿÕõÚØóÈ 
 È.   ÿÜ¢ÕÿÅäøćîÈÜäòÛîóÂóéÿÊßóñË¬èÈÅćČó 
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ìÚ¬èãÂóäÿäöãÚäú­Øöć 4 ÛääãóÂóé 
ÝòÈâāÚØòéÚ° (Concept  Maps) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

áóßØöć 1-1 ÝòÈâāÚØòéÚ°ÃîÈÛääãóÂóé  

ÉùÕÜäñëÈÅ°ÂóäÿäöãÚäú­ ÿßøćîĂì­ÚòÂÿäöãÚëóâóä× 
1. îÙõÛóãîÈÅ°ÜäñÂîÛĀæñÂóäĀÛ¬ÈËòĈÚÃîÈÛääãóÂóéăÕ­ 
2. îÙõÛóãÅèóâìâóã ØČóÂóäØÕæîÈÿßøćîèòÕĀæñÛîÂÅèóâëòâßòÚÙ°ÃîÈîùÔìáúâõ ÅèóâËøĈÚĀæñ 
ÅèóâÂÕîóÂóé 

 3. îÙõÛóãÂóäÿÂõÕÿâÇĀæñËÚõÕÃîÈÿâÇ ÂóäÿÂõÕÞÚ ĀæñĀëÕÈÂóäèòÕÜäõâóÔÚĈČóÞÚăÕ­ 
        3.    îÙõÛóãÂóäÿÂõÕæââäëùâÖ¬óÈ ą ßóãùìâùÚÿÃÖä­îÚ ĀæñßóãùÞÚà¨óÅñÚîÈăÕ­ 
        4.   îÙõÛóãĀæñÛîÂÅèóâëČóÅòÎÃîÈÂóäßãóÂäÔ°îóÂóéĀæñëòÎæòÂêÔ°ØöćĂË­ĂÚÂóäßãóÂäÔ°îóÂóéăÕ­ 
         5.   ëøÛÅ­Ú èõÿÅäóñì°ĀæñîÙõÛóãÝæÃîÈáóèñāæÂä­îÚ äúāìè¬āîāÌÚĀæñÞÚÂäÕØöćâöÖ¬îëõćÈâöËöèõÖ 
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ìÚ¬èãÂóäÿäöãÚäú­Øöć 4  ÛääãóÂóé 
Âæù¬âëóäñÂóäÿäöãÚäú­    èõØãóéóëÖä°  

ËòĈÚâòÙãâé÷ÂêóÜ£Øöć 1                         ÿèæóÿäöãÚ  16  ËòćèāâÈ 

 
ëóäòëČóÅñÎ / ĀÚèÅèóâÅõÕìæñÂ 
  

 îóÂóéÿÜ»ÚëõćÈØöćÉČóÿÜ»ÚÖ¬îëõćÈâöËöèõÖØòĈÈìæóã āÕãîóÂóéØöćì¬îìù­âāæÂ ÿäöãÂè¬ó ÛääãóÂóé (atmosphere)  
Ì÷ćÈÿÜ»ÚËòĈÚÃîÈĀÂ®ëØöćì¬îìù­âāæÂîãú¬āÕãäîÛ ØČóìÚ­óØöćÜ¨îÈÂòÚÂóäĀÝ¬äòÈëöÉóÂÕèÈîóØõÖã°âóãòÈßøĈÚāæÂ ×­óāæÂăâ¬âö
ËòĈÚÛääãóÂóéì¬îìù­â ëõćÈâöËöèõÖÉñăâ¬ëóâóä×îóéòãîãú¬ÛÚāæÂĂÛÚöĈăÕ­ ßøĈÚÝõèāæÂĀÖ¬æñĀì¬ÈâöæòÂêÔñĀÖÂÖ¬óÈÂòÚ
ăÜ ÕòÈÚòĈÚ ÂóääòÛßæòÈÈóÚÅèóâä­îÚÉóÂÕèÈîóØõÖã°É÷ÈÖ¬óÈÂòÚ ØČóĂì­îóÂóéâöîùÔìáúâõ ÅèóâËøĈÚĀæñÅèóâÂÕîóÂóé
Ö¬óÈÂòÚÕ­èã Ì÷ćÈâöÝæÖ¬îÜäóÂÐÂóäÔ°ØóÈæâà¨óîóÂóéÃîÈāæÂ  
 ÛääãóÂóé (atmosphere) Åøî ËòĈÚÃîÈĀÂ®ëÖ¬óÈ ą Øöćì¬îìù­âāæÂîãú¬âöÅèóâìÚóÜäñâóÔ 500 ÂõāæÿâÖä ÉóÂ
ßøĈÚÝõèāæÂÌ÷ćÈâöÝæÖ¬îÂóäÕČóäÈËöèõÖÃîÈëõćÈâöËöèõÖÛÚßøĈÚāæÂ āÕãÛääãóÂóéÜäñÂîÛÕ­èãîÈÅ°ÜäñÂîÛØöćëČóÅòÎ 3 
Âæù¬â ăÕ­ĀÂ¬ îóÂóéĀì­È ăîÚĈČó ĀæñîÚùáóÅÞù§ÚÖ¬óÈ ą ÛääãóÂóéÃîÈāæÂĀÛ¬ÈÿÜ»Ú 5 ËòĈÚ āÕãĂË­ëáóèñÃîÈîùÔìáúâõ
ÿÜ»ÚÿÂÔÒ° ÜäñÂîÛÕ­èã āØäāßëÿà£ãä° (troposphere) ëÖäóāÖëÿà£ãä° (stratosphere) âöāÌëÿà£ãä° (mesosphere) 
ÿØîä°āâëÿà£ãä° (thermosphere) ĀæòÿîÂāÌÿà£ãä° (exosphere) āÕãËòĈÚÛääãóÂóéØöćëõćÈâöËöèõÖîóéòãîãú¬ Åøî ËòĈÚāØä
āßëÿà£ãä° (troposphere) îùÔìáúâõÃîÈîóÂóéÉñæÕæÈÖóâäñÕòÛÅèóâëúÈ ÿÜ»ÚËòĈÚØöćÜäóÂÐÂóäÔ°ØóÈæâà¨óîóÂóé 
ăÕ­ĀÂ¬ ÿâÇ ìâîÂ æâ Āæñßóãù  
 ËòĈÚÛääãóÂóéØöćì¬îìù­âāæÂÉñË¬èãÜäòÛîùÔìáúâõÃîÈāæÂĂì­ÿìâóñÂòÛÂóäÕČóäÈËöèõÖÃîÈëõćÈâöËöèõÖ ØČóĂì­
îóÂóéăâ¬ä­îÚÿÂõÚăÜĂÚÿèæóÂæóÈèòÚ Āæñăâ¬ìÚóèÿÂõÚăÜĂÚÿèæóÂæóÈÅøÚ Ë¬èãÜ¨îÈÂòÚîòÚÖäóãÉóÂäòÈëöÖ¬óÈ ą 
ÉóÂÕèÈîóØõÖã° ĀæñîòÚÖäóãÉóÂîÚùáóÅÖ¬óÈ ą ÉóÂÚîÂāæÂ îùÔìáúâõÃîÈîóÂóéÉöÅ¬óëúÈØöćëùÕÛäõÿèÔÝõèāæÂ Āæñ
ÉñâöæÕæÈÿâøćîäñÕòÛÅèóâëúÈÿßõćâÃ÷ĈÚ îùÔìáúâõîóÂóéÃîÈāæÂÃ÷ĈÚîãú¬ÂòÛË¬èÈÿèæóĂÚäîÛèòÚ ÅèóâëúÈÉóÂ
äñÕòÛÚĈČóØñÿæ ÿâÇÜÂÅæùâØ­îÈà¨óĀæñæòÂêÔñÃîÈßøĈÚØöć ÿÅäøćîÈâøîØöćĂË­èòÕîùÔìáúâõÃîÈîóÂóé Åøî  
ÿØîä°âîâõÿÖîä° (Thermometer) 
 ÅèóâËøĈÚÃîÈîóÂóé (Humidity) ìâóã×÷È ÜäõâóÔăîÚĈČóØöćâöîãú¬ĂÚîóÂóé Ì÷ćÈÿÂõÕÉóÂÂóääñÿìãÃîÈÚĈČóÛÚ
ßøĈÚāæÂ ÜäõâóÔăîÚĈČóĂÚîóÂóéÉñâöâóÂìäøîÚ­îãÃ÷ĈÚîãú¬ÂòÛîùÔìáúâõÃîÈîóÂóé ×­óîóÂóéä­îÚÉñëóâóä×äòÛăîÚĈČó
ăè­ăÕ­âóÂ×­óîóÂóéÿãĆÚÉñäòÛăîÚĈČóăè­ăÕ­Ú­îã ÿÅäøćîÈâøîØöćĂË­èòÕÅèóâËøĈÚÃîÈîóÂóé Åøî ăïÂäîâõÿÖîä° 
(Hygrometer) 
 ÅèóâÂÕîóÂóé (Air pressure) ìâóã×÷È ĀäÈÂÕÃîÈîóÂóéØöćÂÕæÈÛÚßøĈÚØöćìÚ÷ćÈìÚ¬èã ÅèóâÂÕîóÂóé
ĂÚĀÖ¬æñĀì¬ÈÉñăâ¬ÿØ¬óÂòÚ Ã÷ĈÚîãú¬ÂòÛîùÔìáúâõ ÅèóâËøĈÚ ĀæñÅèóâëúÈ ÅèóâÂÕîóÂóéâöÅ¬óëúÈëùÕØöćäñÕòÛÚĈČóØñÿæ 
ĀæñâöÅ¬óæÕæÈÿâøćîäñÕòÛÅèóâëúÈÿßõćâÃ÷ĈÚ āÕãîùÔìáúâõâöÝæÖ¬îÅèóâÂÕîóÂóé Åøî ÿâøćîîùÔìáúâõëúÈ îóÂóéä­îÚ 
îóÂóéÉñÃãóãÖòèĀæñæîãÖòèÃ÷ĈÚ ÅèóâÂÕîóÂóéÉ÷ÈâöÅ¬óÚ­îã ĀÖ¬ÿâøćîîùÔìáúâõÖ¬î îóÂóéÿãĆÚ îóÂóéÉñÿÅæøćîÚÖòè
ÖćČóæÈ ÅèóâÂÕîóÂóéÉ÷ÈâöÅ¬óâóÂ ÿÅäøćîÈâøîØöćĂË­èòÕÅèóâÂÕîóÂóé Åøî ÛóäîâõÿÖîä° (barometer) 
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 ëáóßæâà¨óîóÂóé ìäøîëáóèñÃîÈÛääãóÂóéĂÚË¬èÈÿèæóëòĈÚ ą ăâ¬è¬óÉñÿÜ»ÚÂóäÿÂõÕÿâÇ ÞÚ æâ ßóãù 
ÂóäÿÜæöćãÚĀÜæÈîùÔìáúâõĀæñîøćÚ ą æ­èÚâöÝæÖ¬îËöèõÖâÚùêã°ĀæñëõćÈĀèÕæ­îâ ÕòÈÚòĈÚ ÿäóÉ÷ÈÅèäâöÅèóâäú­ÅèóâÿÃ­óĂÉ
ÿÂöćãèÂòÛÜäóÂÐÂóäÔ°ØóÈæâà¨óîóÂóé āÕãÿÊßóñÂóäâöÅèóâÿÃ­óĂÉÃ­îâúæÃ¬óèëóäÂóäßãóÂäÔ°îóÂóé ÿßøćîÉñăÕ­ĂË­
ÜäñāãËÚ°ĂÚÂóäÕČóäÈËöèõÖ  
 ÿâÇ Åøî Âæù¬âÃîÈìãÕÚĈČóÿæĆÂÃÚóÕÿæĆÂÉČóÚèÚâóÂäèâÖòèÂòÚîãú¬ăÕ­ÿÚøćîÈÉóÂâöîóÂóéîù­âăè­ Ì÷ćÈãòÈăâ¬ÖÂæÈ
âóëú¬ßøĈÚāæÂ āÕãÿâÇâöîãú¬ìæóãËÚõÕÃ÷ĈÚîãú¬ÂòÛäúÜä¬óÈ ëö ĀæñÅèóâëúÈÉóÂßøĈÚÝõèāæÂ ÿâÇÉñÿÜæöćãÚĀÜæÈäúÜä¬óÈ
ÖæîÕÿèæó Ì÷ćÈÿÂõÕÉóÂæâ ĀæñÂóääñÿìãÃîÈìãÕÚĈČóĂÚÂ­îÚÿâÇ  
 ÞÚ (rain) ÿÂõÕÉóÂìãÕÚĈČóÃÚóÕÿæĆÂĂÚÂ­îÚÿâÇäèâÖòèÂòÚÿÜ»ÚìãÕÚĈČóÃÚóÕĂìÎ¬Ã÷ĈÚ ÉÚîóÂóéîù­âăè­ăâ¬ăÕ­ 
É÷ÈÖÂæÈâóÿÜ»ÚÞÚëú¬ßøĈÚÝõèāæÂ ÿÅäøćîÈâøîèñÕÜäõâóÔÚĈČóÞÚ ÿäöãÂè¬ó rain guage âöìÚ¬èãèòÕÿÜ»ÚâõææõÿâÖä 
 æâ Åøî îóÂóéØöćÿÅæøćîÚØöćÉóÂÛäõÿèÔØöćâöÅèóâÂÕîóÂóéëúÈ (îóÂóéÿãĆÚ) ăÜëú¬ÛäõÿèÔØöćâöÅèóâÂÕîóÂóéÖćČó 
ą (îóÂóéä­îÚ) îùÜÂäÔ°ØöćĂË­èñÕÿÂöćãèÂñÛæâØöćÅèääú­ÉñÂ ăÕ­ĀÂ¬ éäæâ (wind vane) Ì÷ćÈÿÜ»ÚîùÜÂäÔ°ØöćĂË­ÖäèÉëîÛ
ØõéØóÈæâ âóÖäèòÕÅèóâÿäĆèæâÿÜ»ÚîùÜÂäÔ°èòÕÅèóâÿäĆèæâ ĀæñĀîāäÿèÚ (aerovane) ÿÜ»ÚîùÜÂäÔ°ØöćĂË­èñÕØñĈÈ
ØõéØóÈĀæòÅèóâÿäĆèæâ 
 ÂóäßãóÂäÔ°îóÂóé Åøî ÂóäÅóÕìâóãëáóèñÃîÈæâà¨óîóÂóéäèâØòĈÈÜäóÂÐÂóäÔ°ØóÈÙääâËóÖõ ØöćÉñ
ÿÂõÕÃ÷ĈÚĂÚË¬èÈÿèæóÃ­óÈìÚ­ó ÿÂÔÒ°ÂóääóãÈóÚßãóÂäÔ°îóÂóéÜäñÂîÛÕ­èãîùÔìáúâõ ÂóäÂäñÉóãÃîÈÞÚ  
ÜäõâóÔÞÚ ÜäõâóÔÿâÇĂÚØ­îÈà¨ó ë×óÚñÃîÈØñÿæ ÅèóâÿäĆèæâ ßóãùÞÚà¨óÅñÚîÈ ßóãùìâùÚÿÃÖä­îÚ ä¬îÈâäëùâ 
æâßòÕëîÛ à¨óìæòè ÛäõÿèÔÅèóâÂÕîóÂóéëúÈ ĀæñÛäõÿèÔÅèóâÂÕîóÂóéÖćČó āÕãÃ­îâúæØöćÿÂĆÛäèÛäèââóăÕ­Éñ
ÚČóâóÉòÕØČóĀÝÚØöćîóÂóé ĀÝÚØöćîóÂóé Åøî ĀÝÚØöćĀëÕÈæòÂêÔñæâà¨óîóÂóéÃîÈë×óÚØöćĀì¬ÈìÚ÷ćÈĂÚäñãñÿèæó
ìÚ÷ćÈØöćÝ¬óÚâó Ü¹ÉÉòãØöćâöÝæÖ¬îÂóäÿÜæöćãÚĀÜæÈîùÔìáúâõÃîÈāæÂ âöØòĈÈÜ¹ÉÉòãØóÈÙääâËóÖõ ÿË¬Ú ÂóäÿÂõÕ
ÜäóÂÐÂóäÔ°ÿîæÚöāÎ æóÚöÎó ÂóäÜòØùÃîÈáúÿÃóăà ÿÜ»ÚÖ­Ú ĀæñÿÂõÕÉóÂÂóäÂäñØČóÃîÈâÚùêã° ăÕ­ĀÂ¬ ÂóäÜæ¬îã
ĀÂ®ëÿäøîÚÂäñÉÂîîÂëú¬ÛääãóÂóé 
 ĀÂ®ëÿäøîÚÂäñÉÂ ăÕ­ĀÂ¬ ĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ° ĀÂ®ëâöÿØÚ ĀÂ®ëÅæîāäàæúîîāäÅóä°ÛîÚ ĀæñĀÂ®ëăÚ
ÖäòëîîÂăÌÕ° Ì÷ćÈĀÂ®ëÿìæ¬óÚöĈâöë¬èÚØöćØČóĂì­ÿÂõÕáóèòÿäøîÚÂäòÉÂ (greenhouse effect) îòÚÿÜ»ÚÜ¹ÉÉòãëČóÅòÎîã¬óÈ
ìÚ÷ćÈØöćØČóĂì­ÛääãóÂóéÃîÈāæÂâöîùÔìáúâõëúÈ 
 áóèñāæÂä­îÚ (global warming) Åøî áóèñØöćÛääãóÂóéÃîÈāæÂâöîùÔìáúâõÿÊæöćãëúÈÃ÷ĈÚ ÿÂõÕÉóÂÜ¹ÉÉòãÖ¬óÈ 
ą Ì÷ćÈë¬èÚĂìÎ¬âóÉóÂÂóäÂäñØČóÃîÈâÚùêã° áóèñāæÂä­îÚë¬ÈÝæĂì­ÿÂõÕÂóäÿÜæöćãÚĀÜæÈîã¬óÈäùÚĀäÈÖ¬îÙääâËóÖõ
ĀæñëõćÈĀèÕæ­îâ ÿâøćîÙääâËóÖõĀæñëõćÈĀèÕæ­îâÿÜæöćãÚĀÜæÈăÜ Ýú­ØöćăÕ­äòÛÝæÂäñØÛîã¬óÈâóÂÂĆÅøîÖòèâÚùêã°ÿîÈ 
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4.1 îÈÅ°ÜäòÂîÛĀæòÂóäĀÛ¬ÈËñĈÚÛääãóé 
 

ÛääãóÂóé (atmosphere) ìâóã×÷È ËòĈÚÃîÈĀÂ®ëÖ¬óÈ ą Øöćì¬îìù­âāæÂîãú¬âöÅèóâìÚóÜäñâóÔ 500 
ÂõāæÿâÖä ÉóÂßøĈÚÝõèāæÂ ÙääâËóÖõÃîÈÛääãóÂóéăâ¬âöëö ăâ¬âöÂæõćÚ ăâ¬âöäë ÿäóÉ÷Èăâ¬ëóâóä×âîÈÿìĆÚăÕ­  

ÛääãóÂóéâöÜäñāãËÚ°âóÂâóãâìóéóæÖ¬îâÚùêã°ĀæñëõćÈâöËöèõÖØùÂËÚõÕØöćîóéòãîãú¬ÛÚāæÂĂÛÚöĈ 
áóßÜäñÂîÛÂóäé÷Âêó 

 
 

 

 

 

 

 

 

 

     
 
 

 
 
 
 
 
 
 

 

 

 

 

 
 

 

Ø­îÈà¨óĀÉ¬âĂë    
 

Ø­îÈà¨óØöćâöìâîÂÅèòÚ 

Ø­îÈà¨óØöćâöìâîÂÅèòÚ 
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¶  

 

 

- îÈÅ°ÜäòÂîÛîÈÛääãóÂóé 
ĂÛÅèóâäú­Øöć 4.1.1 îÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé  î́óÂóéĀì­Èµ 

 

ÅČóËöĈĀÉÈ :  Ăì­ÚòÂÿäöãÚé÷ÂêóîÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé  î́óÂóéĀì­Èµ Āæ­èÖîÛÅČó×óâĂÚĂÛÈóÚØöć 4.1.1 
 

 

 

 

 
 
 

 

 

 
 

 

 

 

 

 

 
 
 

 
 

     ĀÝÚáóßë¬èÚÜäñÂîÛÃîÈĀÂ®ëĂÚîóÂóé 

 

 
 

âóäú­ÉòÂÂòÛ  îóÂóéĀì­È  
Â¬îÚÚñ 

 

   

 

 

 

 

îóÂóéĀì­È 

ÿÜ»ÚîÈÅ°ÜäñÂîÛìæòÂÃîÈÛääãóÂóéÜäñÂîÛÕ­èã 
ĀÂ®ëăÚāÖäÿÉÚ (N2)  ĀÂ®ëîîÂÌõÿÉÚ (O2)    
ĀÂ®ëîóä°ÂîÚ (Ar) ĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ° (CO2) Āæñ
ĀÂ®ëîøćÚą ÿÜ»ÚëáóßîóÂóéØöćăâ¬âöÚĈČóîãú¬ÿæã ĂÚîóÂóéĀÂ®ë
ăÚāÖäÿÉÚÿÜ»ÚĀÂ®ëØöćâöâóÂØöćëùÕ  äîÈæÈâó Åøî ĀÂ®ë
îîÂÌõÿÉÚ (O2) 

 

ë¬èÚÜäñÂîÛÃîÈĀÂ®ëĂÚîóÂóé ÜäõâóÔĀÂ®ë (%) 
ăÚāÖäÿÉÚ 78.084 
îîÂÌõÿÉÚ 20.964 
îóä°ÂîÚ 0.934 

Åóä°ÛîÚăÕîîÂăÌÕ° 0.013 
îøćÚ ą 0.005 

 

ÛääãóÂóéÿÜ»ÚÃîÈÝëâÜäñÂîÛÕ­èã  
îÈÅ°ÜäñÂîÛëČóÅòÎ 3 Âæù¬â Åøî  

 1. îóÂóéĀì­È 

 2. ăîÚĈČó 

 3. îÚùáóÅÞù§ÚÖ¬óÈą  

 

http://play.kapook.com/photo/showfull-33791-4
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ĂÛÅèóâäú­Øöć 4.1.2 îÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé  ắîÚĈČóµ 
 

ÅČóËöĈĀÉÈ  : Ăì­ÚòÂÿäöãÚé÷ÂêóîÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé  ắîÚĈČóµ Āæ­èÖîÛÅČó×óâĂÚĂÛÈóÚØöć 4.1.1 
 
 

 

 

 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

âóäú­ÉòÂÂòÛ  ăîÚĈČó   

ÂòÚÖ¬îÿæãÅ¬ñ  

ăîÚĈČó 

ÿÜ»Úë¬èÚÜäñÂîÛÃîÈÛääãóÂóéØöćÿÂõÕÉóÂÂóääñÿìãÃîÈÚĈČóØöćÝõèāæÂĀæñÂóäÅóãÚĈČóÃîÈßøË              
ăîÚĈČóÿÜ»ÚÖòèÂóäØöćØČóĂì­ÿÂõÕÜäóÂÐÂóäÔ°Ö¬óÈ ą ĂÚÛääãóÂóé ÿË¬Ú ÿâÇ  ìâîÂ ÚĈČóÅ­óÈ ÞÚ ìõâñ ÿÜ»ÚÖ­Ú 
ÜäóÂÐÂóäÔ°ØöćÿÂõÕÃ÷ĈÚÿìæ¬óÚöĈ ĀëÕÈè¬óĂÚÛääãóÂóéâöăîÚĈČóÝëâîãú¬ìäøîÿäöãÂè¬ó îóÂóéËøĈÚ ÜäõâóÔăîÚĈČó               
ĂÚîóÂóéÃ÷ĈÚîãú¬ÂòÛîùÔìáúâõ ×­óîùÔìáúâõëúÈăîÚĈČóĂÚîóÂóéÉñâöâóÂ ĀÖ¬×­óîùÔìáúâõÖćČóăîÚĈČóĂÚîóÂóéÉñâö
Ú­îã Āæñ×­óîóÂóéăâ¬ëóâóä×äòÛăîÚĈČóăÕ­ÉñÿäöãÂè¬ó ÿÂõÕëáóèòîõćâÖñèÕ­èãăîÚĈČó  

ßøĈÚÝõèāæÂØòĈÈìâÕÜäñÂîÛÕ­èãë¬èÚØöćÿÜ»ÚÚĈČó  70 % ĂÚĀÖ¬æñÜ£ÚĈČóÉóÂĀìæ¬ÈÖ¬óÈą āÕãÿÊßóñ
ØñÿæĀæñâìóëâùØäÉñäñÿìãÂæóãÿÜ»ÚăîÚĈČóëú¬ÛääãóÂóéÜäñâóÔ 350 æ­óÚÖòÚìäøîÿØöãÛÿÜ»ÚÅèóâæ÷Â
ÃîÈÝõèÚĈČóØöćìóãăÜÜäñâóÔ  1  ÿâÖä   ăîÚĈČóâöÅèóâìÚóĀÚ¬ÚâóÂØöćëùÕØöćäñÕòÛ  2-3 ÂõāæÿâÖäÉóÂÝõèāæÂ    
ÅèóâìÚóĀÚ¬ÚÃîÈăîÚĈČóÉñæÕæÈÖóâäñÕòÛÅèóâëúÈ ĀæñăîÚĈČóĂÚîóÂóéÉñÿÜæöćãÚĀÜæÈÖóâäñãñì¬óÈ
ăÂæÉóÂĀìæ¬ÈÚĈČó ăîÚĈČóÉóÂÂóääñÿìãÉóÂĀìæ¬ÈÚĈČó ÉñÖÂÂæòÛÅøÚëú¬Āìæ¬ÈÚĈČóÖ¬óÈą ĂÚäúÜÃîÈÞÚìäøî
ìãóÕÚĈČóà¨ó 

 
 

 
 

 

   

 

 

 

 

èòÐÉòÂäÃîÈÚĈČó ÚĈČóÉóÂĀìæ¬ÈÖ¬óÈ ą 

ÛääãóÂóéÿÜ»ÚÃîÈÝëâÜäñÂîÛÕ­èã 

îÈÅ°ÜäñÂîÛëČóÅòÎ 3 Âæù¬â Åøî  

1. îóÂóéĀì­È 

2. ăîÚĈČó 

3. îÚùáóÅÞù§ÚÖ¬óÈą  

http://play.kapook.com/photo/showfull-33791-4
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ĂÛÅèóâäú­Øöć 4.1.3 îÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé  î́ÚùáóÅÞù§ÚÖ¬óÈąµ 
 

ÅČóËöĈĀÉÈ : Ăì­ÚòÂÿäöãÚé÷ÂêóîÈÅ°ÜäñÂîÛÃîÈÛääãóÂóé î́ÚùáóÅÞù§ÚÖ¬óÈ ąµ Āæ­èÖîÛÅČó×óâĂÚĂÛÈóÚØöć 4.1.1 
 

 

 

 

 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

âóäú­ÉòÂÂòÛ  îÚùáóÅÞù§ÚÖ¬óÈą 

Ö¬îÿæãÅ¬ñ 

îÚùáóÅÞù§ÚÖ¬óÈ ą 

îÚùáóÅÞù§ÚĂÚÛääãóÂóéÿÜ»ÚÃîÈĀÃĆÈØöćâöÃÚóÕÿæĆÂâóÂ âöÿë­ÚÝ¬óÚéúÚã°ÂæóÈ 0.001 ×÷È 1,000 

ăâÅäîÚ ĀÛ¬ÈîîÂÿÜ»Ú 2  ËÚõÕ  ăÕ­ĀÂ¬ 

1.   îÚùáóÅÞù§ÚØöćÿÂõÕÃ÷ĈÚÿîÈÖóâÙääâËóÖõ ÿË¬Ú   ÝÈÞù§ÚÉóÂáúÿÃóăà  æñîîÈÿÂëäßøË  ăàÜ§ó   
îÚùáóÅÿÂæøîÉóÂàîÈÅæøćÚĂÚØñÿæ 

2.   îÚùáóÅØöćÿÂõÕÉóÂÂõÉÂääâÃîÈâÚùêã° ÿË¬Ú îÚùáóÅÞù§ÚĀæñÅèòÚÉóÂÂóäÂäñÛèÚÂóäØóÈ
îùÖëóìÂääâÖ¬óÈą  ÂóäÿÝóăìâ­ 

ÝÈÞù§ÚØöćÿÂõÕÉóÂÙääâËóÖõÉñâöâóÂÂè¬óÿÂõÕÉóÂÂõÉÂääâÃîÈâÚùêã° ÝÈÞù§ÚĂÚÛääãóÂóéØČóĂì­
Åèóâëóâóä×ĂÚÂóäâîÈÿìĆÚæÕæÈ ĀæñÿÜ»ÚîòÚÖäóãÖ¬îëùÃáóßÃîÈâÚùêã° ĀÖ¬ÝÈÞù§ÚÂĆØČóìÚ­óØöćØČóĂì­ìãÕ
ÚĈČóØöćÿÂõÕÉóÂÂóäÂæòćÚÖòèĂÚÛääãóÂóéã÷ÕÿÂóñĀæñæîãÖòèîãú¬ăÕ­ ×­óăâ¬âö        ÝÈÞù§ÚĂÚÛääãóÂóéÂóäÂæòćÚ
ÖòèÃîÈăîÚĈČóÂĆÉñăâ¬ÿÂõÕ ÿßäóñăâ¬âöØöćã÷ÕÿÂóñ 

 
 

 

   

 

ÛääãóÂóéÿÜ»ÚÃîÈÝëâÜäñÂîÛÕ­èã 

îÈÅ°ÜäñÂîÛëČóÅòÎ 3 Âæù¬â Åøî  

1. îóÂóéĀì­È  

2. ăîÚĈČó 

3. îÚùáóÅÞù§ÚÖ¬óÈą 
 

http://play.kapook.com/photo/showfull-33791-4
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- ÅèóâëČóÅñÎÃîÈÛääãóÂóé 
 

ĂÛÅèóâäú­Øöć 4.1.4 ÅèóâëČóÅòÎÃîÈÛääãóÂóé   
 

ÅČóËöĈĀÉÈ :  Ăì­ÚòÂÿäöãÚé÷ÂêóÅèóâëČóÅòÎÃîÈÛääãóÂóé Āæ­èÖîÛÅČó×óâĂÚĂÛÈóÚØöć 4.1.1 
ÅèóâëČóÅòÎÃîÈÛääãóÂóé 

 

 

                     

 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

ĀÂ®ëĂÚÛääãóÂóéëČóÅòÎÖ¬îÂóäÕČóäÈËöèõÖÃîÈëõćÈâöËöèõÖØùÂËÚõÕ 

 

ßøËÚČóĀÂ®ëăÚāÖäÿÉÚ ăÜĂË­ĂÚÂóäÿÉäõÎÿÖõÛāÖ ßøËÚČó 

ĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ°ăÜĂË­ĂÚÂóäëòÈÿÅäóñì°Õ­èãĀëÈ 

ßøËĀæñëòÖè°ÚČóĀÂ®ëîîÂÌõÿÉÚĂË­ĂÚÂäñÛèÚÂóäìóãĂÉ 

 

 
 

ĀÂ®ëĂÚÛääãóÂóéØČóĂì­ÿÂõÕ ÿâÇ ìâîÂ ĀæñÞÚ 

 

ĀÂ®ëĂÚÛääãóÂóéË¬èãæÕÅèóâä­îÚÉóÂĀëÈîóØõÖã°Øöćë¬îÈâóãòÈÝõèāæÂ 

 

ĀÂ®ëĂÚÛääãóÂóéÕúÕÂæøÚÅèóâä­îÚØČóĂì­îùÔìáúâõÿìâóñëâÂòÛ
ÂóäÕČóäÈËöèõÖ Åøî ĂÚÖîÚÂæóÈèòÚĀëÈĀÕÕÉñ×úÂÕúÕÂæøÚĂÚËòĈÚ
ÛääãóÂóéĀæñëñØ­îÚÛóÈë¬èÚâóãòÈÝõèāæÂØČóĂì­îóÂóéăâ¬ä­îÚ
ÉòÕ ë¬èÚĂÚÿèæóÂæóÈÅøÚāæÂÉñÅóãÅèóâä­îÚîîÂâóĂÚäúÜÃîÈ
äòÈëöîõÚàäóÿäÕ (äòÈëöÅèóâä­îÚ) æîãÝ¬óÚËòĈÚÛääãóÂóéĀÖ¬ăîÚĈČó
ĀæñĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ°ÕúÕÂæøÚăè­ØČóĂì­îùÔìáúâõĂÚÖîÚ
ÂæóÈÅøÚăâ¬ÿãĆÚÉòÕ 
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ĂÛÈóÚØöć 4.1.1  îÈÅ°ÜäñÂîÛÃîÈËòĈÚÛääãóÂóé 
 

ÅČóËöĈĀÉÈ : Ăì­ÚòÂÿäöãÚÖîÛÅČó×óâÖ¬îăÜÚöĈ  
 

 1. ÿßäóñÿìÖùĂÕ ÿäóÉ÷ÈâîÈÿìĆÚØ­îÈà¨óÿÜ»Úëöà¨ó 
                 
 2. ÉóÂÖóäóÈĂì­ÖîÛÅČó×óâ Ã­î 2.1 - 2.4 
             
 
 
 
 
 
 
  
     2.1 ë¬èÚÜäñÂîÛĂÕÃîÈîóÂóéØöćâöâóÂØöćëùÕ 
                 
  2.2 îòÖäóë¬èÚäñìè¬óÈÜäõâóÔĀÂ®ëăÚāÖäÿÉÚĀæñĀÂ®ëîîÂÌõÿÉÚÿÜ»ÚÿØ¬óăä 
                 
  2.3 ëóÿìÖùĂÕØöćØČóĂì­ĀÂ®ëÅóä°ÛîÚăÕîîÂăÌÕ°ÿßõćââóÂÃ÷ĈÚ 
                  
  2.4 ë¬èÚÜäñÂîÛĂÚĀÖ¬æñÛäõÿèÔÛÚßøĈÚÝõèāæÂâöÜäõâóÔĀÖÂÖ¬óÈÂòÚìäøîăâ¬ îã¬óÈăä 
                 
                 
 3. ÚîÂÉóÂîóÂóéĀì­ÈĀæ­èãòÈâöë¬èÚÜäñÂîÛĂÕĂÚîóÂóé 
                 
 4. ëáóèñîõćâÖòèÕ­èãăîÚĈČó ìâóã×÷Èîñăä 
                 
 5. ăîÚĈČóâöÅèóâìÚóĀÚ¬ÚâóÂØöćëùÕØöćäñÕòÛĂÕ 
                 
 6. Þù§ÚæñîîÈĂÚîóÂóéâöÂöćËÚõÕ ĀæñâöëóÿìÖùÿÂõÕÉóÂîñăäÛ­óÈ 
                 
                 
                 

ë¬èÚÜäñÂîÛÃîÈĀÂ®ëĂÚ
îóÂóé 

ÜäõâóÔĀÂ®ë 
(%) 

ăÚāÖäÿÉÚ 78.084 
îîÂÌõÿÉÚ 20.964 
îóä°ÂîÚ 0.934 

Åóä°ÛîÚăÕîîÂăÌÕ° 0.013 
îøćÚ ą 0.005 
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 7.   ÛîÂÜäñāãËÚ°ĀæñāØêÃîÈÞù§ÚæñîîÈ 
                 
                 
 8. ÚòÂÿäöãÚÅõÕè¬ó Ü¹ÉÉòãĂÕÛ­óÈØöćâöÝæÖ¬îÂóäÿÜæöćãÚĀÜæÈÃîÈÛääãóÂóéāæÂ 
                 
 9. ÛääãóÂóéâöÅèóâëČóÅòÎÖ¬îÂóäÕČóäÈËöèõÖÃîÈëõćÈâöËöèõÖîã¬óÈăä 
                 
                 
                 
                 
 10. ÚòÂÿäöãÚÉñË¬èãĂì­ÛääãóÂóéāæÂâöÅèóâÿìâóñëâÂòÛÂóäÕČóäÈËöèõÖÃîÈëõćÈâöËöèõÖîã¬óÈăä 
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- ÂóäĀÛ¬ÈËñĈÚÛääãóÂóé 
 

ĂÛÅèóâäú­Øöć 4.1.5 éúÚã°ÂóäÿäöãÚäú­ ÿäøćîÈ ÂóäĀÛ¬ÈËòĈÚÛääãóÂóé 
 

ÅČóËöĈĀÉÈ :  Ăì­ÚòÂÿäöãÚé÷ÂêóËòĈÚÛääãóÂóéØòĈÈ 5 ËòĈÚ Āæ­èÖîÛÅČó×óâĂÚĂÛÈóÚØöć 4.1.2 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. āØäāßëÿà£ãä° (troposphere) 

 

 

 

ÿÜ»ÚËòĈÚÛääãóÂóéØöćîãú¬×òÕÉóÂßøĈÚÝõèāæÂÃ÷ĈÚăÜ 16-17 ÂõāæÿâÖä âöÅèóâìÚóĀÚ¬ÚÃîÈîóÂóéĀæñăîÚĈČóâóÂ
ØöćëùÕ ÜäóÂÐÂóäÔ°ØöćëČóÅòÎ ÿË¬Ú ÿâÇ ìâîÂ ÞÚ ìõâñ æâ ßóãùÖ¬óÈą æ­èÚÿÂõÕĂÚÛääãóÂóéËòĈÚÚöĈ îùÔìáúâõ
ÃîÈîóÂóéæÕæÈÖóâäñÕòÛÅèóâëúÈ āÕãÉñæÕæÈ 6-8 îÈéóÿÌæÿÌöãë Ö¬î 1 ÂõāæÿâÖä ØČóĂì­ÃîÛÛÚÃîÈ
ÛääãóÂóéËòĈÚÚöĈâöîùÔìáúâõ -50  ×÷È -60 îÈéóÿÌæÿÌöãë  
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2. ëÖäóāÖëÿà£ãä° (stratosphere) 

  

 

îãú¬×òÕÉóÂËòĈÚāØäāßëÿà£ãä° (troposphere) Ã÷ĈÚăÜ×÷ÈäñÕòÛÅèóâëúÈÜäñâóÔ 50 ÂõāæÿâÖä ÃîÛæ¬óÈÃîÈËòĈÚÉñâö
îùÔìáúâõÅÈØöćĀæñÉñÿßõćâÃ÷ĈÚÖóâäñÕòÛÅèóâëúÈ ÛääãóÂóéËòĈÚÚöĈăâ¬âöăîÚĈČóîãú¬ÿæã îóÂóéăâ¬ĀÜäÜäèÚ ÕòÈÚòĈÚ
ÿÅäøćîÈÛõÚÉ÷ÈâòÂÛõÚîãú¬ĂÚäñÕòÛÚöĈ ÛääãóÂóéËòĈÚÚöĈ ÉñâöĀÂ®ëāîāÌÚ Ì÷ćÈâöëâÛòÖõÕúÕÂæøÚäòÈëöîòæÖäóăèāîÿæÖ
ÉóÂÕèÈîóØõÖã° 

3. âöāÌëÿà£ãä° (mesosphere) 
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ÿÜ»ÚËòĈÚØöćîãú¬ëúÈÉóÂÝõèāæÂÜäñâóÔ 50-80 ÂõāæÿâÖä îùÔìáúâõĂÚËòĈÚÚöĈÉñæÕæÈÖóâæČóÕòÛÅèóâëúÈ ÖîÚ
ÛÚëùÕâöîùÔìáúâõÖćČó×÷È -120 îÈéóÿÌæÿÌöãë èòÖ×ùÖ¬óÈ ą ÉóÂÚîÂāæÂØöć×úÂĀäÈāÚ­â×¬èÈÃîÈāæÂÕ÷ÈÕúÕÿÃ­óëú¬
ÛääãóÂóéÉñ×úÂÿÝóăìâ­ØöćÛääãóÂóéËòĈÚÚöĈ 

4. ÿØîä°āâëÿà£ãä° (thermosphere) 

  

 

îãú¬×òÕÉóÂËòĈÚâöāÌëÿà£ãä°Ã÷ĈÚăÜ×÷ÈäñÕòÛÅèóâëúÈ 480 ÂõāæÿâÖä îùÔìáúâõÃîÈÛääãóÂóéËòĈÚÚöĈÜäñâóÔ 1,500 
îÈéóÿÌæÿÌöãë ÿÚøćîÈÉóÂĀäÈÕ÷ÈÕúÕÃîÈāæÂÚ­îãĀæñĀëÈîóØõÖã°Øöćë¬îÈâóãòÈËòĈÚÚöĈâößæòÈÈóÚâóÂÉÚØČóĂì­
āâÿæÂùæÃîÈĀÂ®ëÖ¬óÈą ĀÖÂÖòèÿÜ»ÚăîîîÚ ĀæñâöÜäñÉùăàà¨ó ÕòÈÚòĈÚÛääãóÂóéËòĈÚÚöĈÉ÷ÈâöËøćîÿäöãÂîöÂîã¬óÈ
ìÚ÷ćÈè¬ó ăîāîāÚëÿà£ãä° (ionosphere) Ì÷ćÈëóâóä×ëñØ­îÚÅæøćÚèõØãùØöćâöÅèóâ×öćăâ¬âóÂăÕ­ 
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5. ÿîÂāÌÿà£ãä° (exosphere) 

  

ÿÜ»ÚËòĈÚÛääãóÂóéËòĈÚÚîÂëùÕ îùÔìáúâõÉñÿßõćâÃ÷ĈÚÖóâäñÕòÛÅèóâëúÈ âöîùÔìáúâõ2,200 îÈéóÿÌæÿÌöãë 
ÜäñÂîÛÕ­èãĀÂ®ëØöćâöÚĈČóìÚòÂÿÛó Āæñë¬èÚâóÂîãú¬ĂÚäúÜÃîÈăîîîÚ Ì÷ćÈăîîîÚÿìæ¬óÚöĈÉñÂæâÂæøÚÂòÛ
ăîîîÚØöćîãú¬äñìè¬óÈÕóèÿÅäóñì°ØöćÿäöãÂè¬óĀÂ®ëäñìè¬óÈÕèÈÕóè (interplanetary gas) ÕòÈÚòĈÚ É÷ÈãóÂØöćÉñ
ÂČóìÚÕÃîÛÿÃÖëúÈëùÕÃîÈÛääãóÂóéËòĈÚÚöĈ Ì÷ćÈîóÉëúÈ×÷È 2,400 ÂõāæÿâÖä 

ÂóäĀÛ¬ÈËòĈÚÛääãóÂóéāÕãĂË­ĀÂ®ëÿÜ»ÚÿÂÔÒ° 

ĀÛ¬ÈăÕ­ 4 ËòĈÚ Åøî 
  1.   āØäāßëÿà£ãä°  ÿÜ»ÚËòĈÚÛääãóÂóéØöćîãú¬ÖõÕÂòÛßøĈÚāæÂ ëúÈ 0-10 Ââ. âöÂ®óÌØöćëČóÅòÎ Åøî ăîÚĈČó 

      2.   āîāÌāÚëÿà£ãä° ÿÜ»ÚËòĈÚÛääãóÂóéëúÈ10-50 Ââ. âöÂ®óÌØöćëČóÅòÎ Åøî āîāÌÚ 

       3.   ăîāîāÚëÿà£ãä°  ÿÜ»ÚËòĈÚÛääãóÂóéëúÈ 80-600 Ââ. âöëõćÈØöćëČóÅòÎ Åøî îõîîÚ 

       4.   ÿîÂāÌÿà£ãä°       ÿÜ»ÚËòĈÚÛääãóÂóéÌ÷ćÈëúÈÖòĈÈĀÖ¬ 600 Ââ. Ã÷ĈÚăÜ āÕãÅèóâìÚóĀÚ¬ÚÃîÈ     
                                             îñÖîâÖ¬óÈ ą âöÅ¬óÚ­îãæÈ 
 

 

 


